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TECHNICAL FIELD 

10 The present invention relates generally to 

inflatable restraint systems for vehicles and, more 
particularly, to a frontal air bag system for a 
vehicle. 



15 BACKGROUND OF THE INVENTION 

It is known to provide an inflatable restraint 
system in a vehicle to augment protection 
traditionally afforded vehicle occupants through the 
use of seat belts and other components of in an 

20 interior of the vehicle. In some vehicles, the 
inflatable restraint system may be s an air bag system 
disposed within an interior or occupant compartment 
in the vehicle in close proximity to either a driver 
occupant or one or more passenger occupants. 

25 Typically, the air bag system includes an air bag 
module attached to vehicle structure and having an 
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air bag for deployment through an opening in a cover 
to extend into an occupant compartment of the 
vehicle. The depioyed air bag restrains movement of 
the occupant to heip protect the occupant during a 

5 collision. 

It is also known to provide frontal air bags for 
forward protection of an occupant. The frontal air 
bag is typically provided in a vehicle steering wheel 
for protection of the driver occupant and another air 
,0 bag is Provided in the instrument panel for 
protection of the passenger occupant. As a result, 
raa ny different parts are needed for the driver and 
passenger frontal air bags because they are currently 

+-v,c qfpprinq wheel and 
in separate modules on the steering 

15 instrument panel. 

Further, these frontal air bags are packaged 
directly in front of the occupants to assure that the 
air bags are between the occupant and the vehicle 
interior. As a result, it has been proposed to 
2 „ provide additional occupant sensing and analysis 
electronics to control deployment of the frontal air 
bags in cases of out-of-position occupants and rear- 

facing child seats. 

It is desirable to provide a frontal air bag 

•a « frontal protection while not deplying 
25 that provides frontal pi<->L. 

in a directly rearward direction. It is also 
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desirable to provide a frontal air bag for an 
occupant in a vehicle that helps to reduce energy 
imp arted to out-of position occupants and rear-facing 
cnild seats . It is further desirable to provide to 

^ ^ niii^r of a vehicle 
5 deploy a frontal air bag from a pillar 

body. 



SUMMARY OF THE INVENTION 

It is, therefore, one object of the present 
10 invention to provide a frontal air bag system . that 

^ a qteerina wheel and 
removes an air bag from a steering 

instrument panel in a vehicle. 

, . ~f the present 

It is another object of tne y 

invention to provide a frontal air bag system that 

„ deploys downward into position and not rearwardly 

towards the occupant. 

To achieve the foregoing objects, the 
present invention is a frontal air bag system for a 
vehicle including an inflator mounted to vehicle 
» structure and an air bag operative^ connected to the 
inflator and mounted to a pillar of the vehicle. The 
frontal air bag system also includes a trim molding 
covering the air bag and mounted to the pillar. The 
air bag, inflated by the inflator, is extended 

-ir, front of an occupant seated 
25 downward and sideways m front or 

in the vehicle. 
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on. advantage of the present invention is 
th at the frontal air bag syste, provides an air bag 
store d behind a tri* -Iding for a pillar in a 
vehicle. ret another advantage of the present 
5 invention is that the frontal air bag deploys 
downwardly and sidewardly into position and not 
r ear„ardl y towards the occupant. Still another 
advantage of the present invention is that the 

10 wheel and instruct panel and can be used on the 

of the vehicle and for 
driver and passenger sxde of the 

^ a further advantage 
front and rear seated occupants. A 

of th e present invention is that the frontal air bag 
SYS te m provides tailored shapes for the driver side 
„ air ba g since the reguire.ent for sy^etry for a 

- ■ • Yet a further 

, n o eliminated. 
rotating wheel is en 

advantage of the present invention is that the. 
frontal air bag syste, _izes the parts needed 
for the driver and passenger frontal air bags and 
20 stifles installation for right-hand to left-hand 

t.c still a further advantage of the 
drive vehicles. btlii 

■ the need for extra sensors 

present invention is that the nee 

and electronics may be reduced. 

Other objects, features and advantages of 
25 the preS ent invention will be readily appreciated, as 
the same becomes better understood after reading the 
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subsequent description ta*en in conjunction with tne 

accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

5 Figure 1 is a . side elevational view of a 

frontal air bag system, according to the present 
invention, illustrated in operational relationship 
with a driver occupant and vehicle. 

Figure 2 is a plan view of the frontal air 
10 bag system, occupant and vehicle of Figure 1. 

Figure 3 is a side elevational view of a 
frontal air bag system, according to the present 
invention, illustrated in operational relationship 
with a passenger occupant and vehicle. 

Figure 4 is a plan view of the frontal air 
bag system, occupant and vehicle of Figure 3. 

Figure 5 is a plan view of the frontal air 

^ ~= i S nri 3 illustrating deployment 

bag system of Figures 1 and -i iJ.ius> 

of an air bag. 

Figure 6 is a side elevational view of a 

frontal air bag system, according to the present 
invention, illustrated in operational relationship 
with a rear-facing infant seat and vehicle. 



DESCRIPTION OF THE PREFERRED EMBODIMENT 



■ to the drawings and in particular 
Referring to tne 

* of a frontal air bag 
Figures 1 and 2, one embodiment of a 

"Z 10 according to t h e present invention, is 
7 H a ^icle partially shown, general 
* t 12 T he vehicle 12 Includes a vehicle 

, indicated at 12. tQ 
. and a seat 14 mounted by surta 

vehicle structure 15 such 

ant compartment 16 of the vehicle body 13. 
occupant comp ^ o£ the 

this embodiment, the seat .14 

h - le 12 vehicle body 13 includes a roof 

10 vehrcle 12. m , thereof. 
18 extending longitudinally along each sid 

v. h 13 also includes an A-piUar 
The vehicle bo 13 ^ ^ _ 

extending forwardly ^ ^ ^ ^ 

r °° £ : liar' ( not shown> and a C-piHar ,not 
l5 include a B-piHar < ^ ^ 

shown,. The vehicle 12 

» ™™l 21b extending laterally 
a" instrument panel ^ ^ 

the ^pillars 20 and connected to 

ctperinq wheel 22 
. -i 19 also includes a steermy 
13 . The vehicle 12 also 

^ ™ the instrument panel 21b on 
, pndinq rearwardly from the ins 
20 extending ^ lo 12 An 

side of the vehicle 12 • 
a driver occupant side 

nt 23 is typically seated in the seat 14 
occupant . as indicat ed by phantom lines 

normal driving position as 

ri .s spaced rearwardly from the steering wheel 
and is spaced fro ntal 
M xt should be appreciated that, except 
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i_ ■ 19 is conventional and 
air bag system 10, the vehicle 12 

known in the art. 

4-^ Fi mires 1 and 2 ' 
Referring again to Figures 

m according to the present 
frontal air bag system 10, according 

w „ npnprallV indicated 
s invention, includes an ... bag. genera 

a -inflation between the 
at 24 for deployment and inflation 

, . „ and the occupant 23. The air bag 
steering wheel 22 ana 

24 in^es one or more panels constructed to for. a 

,hme m the embodiment 

general or specif ic shape. 
m illustrated, the air bag 24 is circular in shape, but 
may be rectangular or spherical in shape. The air 
bag ^ i includes a front or first panel 25 and a rear 
or second panel 26. The front panel 2, and rear 
panel 26 are generally circular in shape. As 
15 mustrated, the air bag 2, also includes a nec, or 
connecting portion 27 connected to the front panel 
and rear panel 26. The connecting portion 27 is 
. general cylindrical in shape when it is inflated. 

Th e connecting portion 27 also includes an inflator 
„ aperture (not shown, centrally located therein for a 
f unction to be described. The front panel 25, rear 
panel 26 and connecting portion 27 are connected or 
cached together by suitable means such as stitching 

• i ?r alonq the perimeter 
with a thread material 28 along 

~i rear panel 26 and 

«f The front panel 2b, redi v 

25 thereof. ine ■ J - . 

97 are preferably made of a fabric 
connecting portion 27 are pre 



serial such as nylon or polyester" as Is Known in 
the art. It should be appreciated that the air bag 

24 could also be one panel sewn to shape or a one- 

piece woven bag. 
5 The frontal air bag system 10 includes an 

inflator 30 operatively connected to the air bag 22 
f or inflating the air bag 22. The inf later 30 is of 
a suitable type such as a cylindrical hybrid type 
that is conventional and known in the art. The_ 
10 inflator 30 mv^— Stii£22S^^^ 

^ cl ^^^e a t_ £ ane i ^ The inflator 30 is 
connected by suitable means <not shown, to vehicle 

,„ch as the vehicle body 13 or instrument 

structure such as tne 

15 panel 21b. The inflator 30 is connected by suitable 
me a„s such as wires (not shown, to a source of power 
,„ot shown, for activating the inflator 30. It 
should be appreciated that the inflator 30 rs 

20 pressure. 

h#\) The frontal air ba, system 10 may also 
inclST a diffuser 32 exuding axially from the 

^ /^nar of the vehicle body 
inflator 30 and through/ pillar o£ 

4-v, 1n f lat o/ 30 is mounted in a remote 
13 when the inflator ^ 

25 xocation from the/ir bag 24. In the embodiment 
illustrated, the/iffuser 32 extends through the A- 
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pU l a r 20 and the inflator a—a to *e *t 

partiallY disposed within th/ .« bag 

connecting PC,- « o £ ^ »- " " ~— " 

th . end o f diffuse, 32 / suitable means such as a 

v. > whict/is conventional and known m 
5 clamp (not shown) , which- 

t he art. «- is a generally cylmd.ca 

tub e or Pipe inclu/ng a plurality of apexes not 
Shown, in the en/or elong a length thereof - allow 
the gas to pas/therethrough. 

™ in also includes 
The frontal air bag system 10 also 

10 -n. r of the vehicle 

a tr im molding 34 attached to a prllar 

body !3 for covering and housing the air bag 24. n 

the embodiment illustrated. the trim elding rs 

cached to the *n>Ul« 20. The trim aiding « 

a made of a suitable material such as plastic and 

15 maae ^ trim 
extends laterally and 

molding 34 is attached by suitable means sue 

■n*r 20 It should 
fas teners (not shown, to the A-prllar 

b e appreciated that the trim molding , « 

20 attached to the ,-pii.ar 20 by other suitable means, 

su ch as an adhesive or sonic welding. 

and 4, another 
Referring to Figures 3 and 

embodiment 110, according to the present invention 
of th . frontal air bag system 10 is shown. L * 

f erence numerals increased by one hundred ,100, . 
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no is illustrated for a 
haa system H u 1S » 
Th e frontal air oag a±r 

side of the vehicle 
passenger occupant cons tructed to 

nnP or more panex^ 
ba g 124 includes one embodim ent 

,i or specific shape. In tn 
f orm a general ^ ^ shape , 

4. a the air bag 
5 illustrated, the air 

k circular or spherical m shape, 
but may be circula ^ ^ ^ ^ & 

bag 124 includes a front „ ^ ^ ^ ^ ^ 
rear or second panel 126. ^ ^ 

^« cide panels -L £ * u 

126 . The front 

.1 125 and the rear panel 

panel 125. rear panel be 

in shape. 

generally rectangular ^ 

• K S n 124 could aiso 
„ ria ted that the air bag 
aPP a one-piece woven bag. 

panel sewn to shape or aiso 
As illustrated, the air bag 
15- A nrHon 127 connected 

neck or connecting portion 
includes a neck pre ferably the 

„f the side panels 140, P 
t0 ^ ° f el 140 The connecting portion 12, 

■ llv cylindrical m 
is generally cy includes 
. ri The connecting portion 121 
20 inflated. ^ centrally loca ted 

an inflator apertur ^ ^ 

. for a function to be 
therein for a ls 140 and 

r- oanel 126, side panels 
-i ioc. rear panex 
panel u 5 ' , r attached 

127 are connected oj. 
connects port,- ^ ^ ^ , 

25 tog et h er W ^ Th e 

thread material 128 along 



tl air baa syste* UO i- 
operation or the trc. ^ ^ that 

s i„Uar to the rrontal ^ „ 

194 is positxoned ber.™ 
the air bag 124 instru ment panel 

and vehicle — such 
5 21b and windshield 21a. ^ ^ ^ 

' In operation, the 

, „ 24 12 4 mounted on a prlla , 
10 ,110 has the air bag , or 

j 1^ such as tne * f 
the vehicle body 13 S ulustra ted, the air bag 

■ uar m the embodiment xllu 
c - plUa the R -pillar 20 in a 

10 24 , 12 4 is — « d OT mQlding 34,134. «-n 

3tou ed position behmd coUis ion-indicatin g 
the vehicle experiences ' ^ threshold 

£ at least a f 

30 wo is activated and a ,a» rs 
la vei, the inflator 30.1 ^ ^ ^ 

.lied into the air bag * . 
15 expelled x portion 21,1^' 

, the connecting v 
bag 24,124 and the ^ fche 

■ h the trim molding 34,134 
inflated behind ^ ^ A _ pillar 

trim molding 34,134 inboard rbag 24,124 

20 as illustrated xn mo lding 
„h an opening between the 
20 extends through ^ ^ ^ ^ deploys 

34,134 and A-piUar 2 " fc compart ment 

— or cross car 

16 of the vehicle air bag 

arrows ^ o . 

dire ction as indicated by the ar ^ 




as indicated by the 

d epth in a fore/aft 

drive r occupant, the .ir bag 24 is 

^d between ^ ^ 
5 and windshield 21a as 

t 93 engages the air bag 
The occupant 23 soiid lineS 

. moact position as indicated by 
in an impact p^ 

in Figures 1 and 2 . ^ l24 

a „ enae r occupant, tne 
For a passenger 

F ° r . 23 instrument panel 

„ t he occupant 2^, 
10 is d e P iove d ^^^^^ ^ rigutes 3 and 

21 and windshield during 

, 23 engages the air bag 
4- The occupant indica ted by the 

. rt in an impact position as 

impact in 

enures 3 and 4. 
solid lines m Figures 

t-o Figure *>/ * 

Re£er " n9 . to tne present invention, 

^ oio according to the P 
embodiment 21U, n _ Lllce 

= i air bag system 10 is 

parts to tne *ront.l (2oQ) 

t c increased £>y ^ w 
ra£ erence n^erais ^ ^ 

. j a rear-tacxuy 
20 As illustrated, ■ ^ Qn a 

, _ be it 244 m the 
restrained by operation of 

• j ~-f the vehicle 1^- 

is 3imll at to tne 

4-^i air bag system 
tne frontai ^ tM operatl on 

-K^a system 10 f * 
frontai air bag sy ^ 

. 224 which is deploy 

25 of the air bag 
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seat 242 and the seat 
_ e rea r-facing child seat 
between the reai. 

14 of the vehicle 12- system 

i-he frontal air » y 

5 - the trim £1 i;: r J — - - - ~ 

unfolding, inflation, 

24,124,224. ait bag 3yst en> 

Ac cordingly. bag 

a the location of tne 
10 ,110,210 moves 3 4, 134, 234 for a 

r\ the trim molding 

direct path ot 

on The occupant, m 
P 111 " 20 . 24 12 4,224, causes the air 

i-he air bag 

deployment of behind or 

b ag 24.124,224 to be » _ space is 

f the occupant to an area 
fr ° nt 194 224 fills and helps to 

The air bag 24,124,2^4 

15 available. The a inflating 

•mnarted to the occupant. *Y 

red uce energy xmparte instrume nt panel 

f the steering wheel ^ 
in front of the st used on 

frontal air bag system can 

Furth er, the frontal 
th . driver and passenger si • ^ 

. n no 210 can help ^o f 
M ^ ""I, ^ ln g ^pillar of the vehicle body 

occult fro, str ie3uitiM £ton £ront , 

13 and other vehicle str 

3ide , or an^lar ^act on the .ehic. • ^ 

The present Invention has be 

It is to be understood that 
a an illustrative manner. ^ ^ 

the terminology, which has been used, 
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f words of description rather than 
be in the nature of words 

of limitation. 

Many mod m— s ana v ar ,a tl o„ S o £ 

i i rtht of the above 
are possible in light or 

P " S Th ere £ o r e, wit- «- scope o« «- 

5 9 , . th e P«sent indention «, - 

appended claims, the P 

„4fir*allv described. 
iCti ced other than as specifically 
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